Polyglandular autoimmune syndrome type II (PGA-II) is a rare immunoendocrinopathy syndrome characterized by the occurrence of autoimmune Addison disease along with diabetes mellitus type 1 and/or autoimmune thyroid disease. Here, we report the case of a 23-year-old female with PGA-II who was followed up at the dermatology and endocrinology clinics of the Universidade Federal do Triângulo Mineiro, located in the state of Minas Gerais, Brazil. First, the patient presented diffuse skin hyperpigmentation, vitiligo; and in sequence, due to vomiting, appetite and weight loss, hypoglycemia, amenorrhea, and galactorrhea, the patient was then diagnosed with PGA-II. The patient also presented intense hyperprolactinemia due to primary hypothyroidism. The late diagnosis of PGA-II is frequent because the disorder is uncommon and has non-specific clinical manifestations. This report emphasizes the significance of a timely diagnosis and appropriate treatment to reduce morbidity and mortality associated with these diseases, especially Addison disease. The present study reports a rare case of a patient with PGA-II with primary amenorrhea associated with hyperprolactinemia.
Introduction
Polyglandular autoimmune syndromes (PGAs) are a heterogeneous group of rare diseases that fall within one of four patterns of autoimmune failure. [1] [2] [3] The most common pattern is PGA type II (PGA-II), which has greater phenotypic variability and associated diseases that manifest later in life. 1 The other types of PGA include type I, which usually consists of chronic mucocutaneous candidiasis, hypoparathyroidism and adrenal insufficiency; type III, which usually consists of thyroiditis and others autoimmune diseases, and type IV, which by definition consists of two autoimmune disorders not classified in type I, II, or III. 3 However, some authors only consider the existence of the types I and II, including types III and IV as part of PGA-II type. 4, 5 Polyglandular autoimmune syndromes type II is rare, with a prevalence of 1.4 to 2.0 cases per 100,000 individuals, and affects predominantly middle-aged women. 4, 6, 7 The syndrome expresses an autosomal dominance pattern with incomplete penetrance and has been associated with human leukocyte antigen (HLA)-DR3 and/or HLA-DR4 haplotypes that increase genetic susceptibility.
4,7,8
Polyglandular autoimmune syndromes type II (, or Schmidt syndrome, is characterized by the occurrence of Addison disease (100% of cases) along with diabetes mellitus type 1 and/or autoimmune thyroid disease. 5, 7, 9, 10 In addition, PGA-II can be associated with less frequent manifestations (4-11% of cases), such as vitiligo, gastritis, hypogonadism, hepatitis, and alopecia areata. Rare autoimmune conditions (frequency < 1%) include myasthenia gravis, rheumatoid arthritis, and Sjögren syndrome. 8 The most frequent clinical combinations of PGA-II are Addison disease and Hashimoto thyroiditis.
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The treatment for PGA-II involves therapeutic measures that target the pathology of the autoimmunities as they appear separately, and prognosis been related to the recognition of adrenal insufficiency, which is primarily responsible for significant morbidity and mortality. The aim of the present study is to report a rare case of a 23-year-old female patient with PGA-II with primary amenorrhea associated with hyperprolactinemia.
Case Presentation
A 23-year-old female patient had been attending the dermatology clinic of Universidade Federal do Triângulo Mineiro for vitiligo and diffuse skin hyperpigmentation. When the patient presented with asthenia, nausea, vomiting, loss of appetite, lethargy, progressive weight loss ( 10 kg in 6 months), chronic intestinal constipation, and primary amenorrhea associated with galactorrhea, she was referred to the endocrinology clinic. Patient history obtained from her relatives revealed that she was diagnosed with neuropsychomotor development delay in her childhood and had been recently hospitalized for hypoglycemia (23 mg/dl). Upon initial physical examination, the patient had a height of 155.6 cm, weight of 38 kg (IMC ¼ 15.8 kg/m 2 ), diffuse skin hyperpigmentation with vitiligoid hypopigmented strains (face, back, and limbs), and arterial hypotension (90/ 60 mm Hg). The pubertal development of secondary sex characteristics was at Tanner stage 4 with galactorrhea in the mammary expression (►Fig. 1).
The laboratory tests revealed autoimmune hypothyroidism with positive anti-thyroid autoantibodies and primary hypocortisolism with an autoimmune etiology characterized by high concentrations of adrenocorticotropic hormone (ACTH) and decreased levels of cortisol associated with the positivity of anti-21 hydroxylase. The tests also revealed hyponatremia and hyperkalemia (►Table 1), which confirmed the diagnosis of PGA-II. In addition, the patient presented with high concentrations of prolactin (365.3 ng/ml), but magnetic resonance imaging of the sella turcica showed only discreet pituitary hyperplasia without tumor mass. Despite neuropsychomotor development delay, the patient did not use drugs that could contribute to hyperprolactinemia.
The patient was administered a daily dose of prednisone (7.5 mg), 9-α -fludrocortisone (0.1 mg), and levothyroxine (50 µg). She showed significant improvement in her initial symptoms with weight gain, increased blood pressure, resolution of galactorrhea, and diffuse skin lightening (►Fig. 2). In addition, the thyroid function was stabilized, and hydroelectrolyte disturbances were corrected. Two months after the initiation of levothyroxine therapy, the prolactin concentrations normalized (8.13 ng/ml).
During the initial investigation, a pelvic ultrasound was conducted to determine the presence of autoimmune oophoritis, but no changes in the uterus or ovaries were detected. The gonadotrophic axis evaluation was compatible with hypogonadotropic hypogonadism, characterized by decreased concentration of estradiol associated with inappropriately normal localizada no estado de Minas Gerais, Brasil. Primeiramente, a paciente apresentou hiperpigmentação cutânea difusa e vitiligo; posteriormente, por apresentar vômitos, hiporexia, perda ponderal, hipoglicemia, amenorreia e galactorreia, foi diagnosticada com SPGA-2. A paciente apresentou também intensa hiperprolactinemia secundária apenas ao hipotireoidismo primário. É comum o diagnóstico tardio da SPGA-2, pois a doença é rara e apresenta manifestações clínicas inespecíficas. Este relato de caso enfatiza a importância do diagnóstico e tratamento precoces com o objetivo de reduzir a morbimortalidade associada a essas doenças, especialmente à doença de Addison. O presente estudo descreve um caso raro de uma paciente com SPGA-2 com amenorreia primária associada a hiperprolactinemia. concentrations of FSH and LH (►Table 1). Other autoantibodies were also dosed for screening of autoimmune diseases (antiglutamic acid decarboxylase-65, anti-islet cells, antitissue transglutaminase antibodies, parietal cell and anti-intrinsic factor antibodies), which were negative. The patient presented with menarche 3 months after the initiation of treatment, which confirmed that amenorrhea was secondary to hyperprolactinemia.
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Discussion
The present case of PGA-II in a 23-year-old patient is rare because of the presence of primary amenorrhea associated with hyperprolactinemia at a level consistent with concentrations found commonly in prolactinomas (365.3 ng/mL), which resulted in the delay of diagnosis. According to Michel et al (2014), the frequent late diagnosis of PGA-II is the result of the nonspecific nature of the symptoms of adrenal insufficiency (Addison disease) and Hashimoto thyroiditis.
11-14
Autoimmune adrenal insufficiency slowly progresses and gradually impairs the adrenal cortex glands, leading to glucocorticoid, mineralocorticoid, and adrenal androgen deficiencies. Skin hyperpigmentation, resulting from the continuous stimulation of pituitary corticotrophs, is the most common sign of adrenal insufficiency and aids in the diagnosis of PGA-II. In the present case, the observed skin hyperpigmentation associated with vitiligo compelled the patient to seek dermatological consultation, where the patient's symptoms led to the eventual PGA-II diagnosis by the endocrinology department. Skin hyperpigmentation results from cross-reactivity between high concentrations of ACTH as a result of a lack of cortisol feedback and melanocortin 1 receptor in the keratinocytes. Diffuse skin darkening may be more prominent in the palm lines, oral mucosa, edge of the lips, and around scars and nipples. Approximately 50% of patients with Addison disease develop another autoimmune disorder throughout their lifetime; therefore, patients with autoimmune diseases should undergo active surveillance for the detection of other autoimmune diseases.
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While the simultaneous diagnosis of hypothyroidism and autoimmune adrenal insufficiency is expected in patients with PGA-II, there are few reports of this occurrence in the literature. Gouveia et al (2010) 1 described the chronological sequence of PGA-II pathology onset, with Hashimoto thyroiditis commonly appearing simultaneously with or subsequently to adrenal gland disease. In the present case, the patient was diagnosed with the two diseases simultaneously, despite the presentation of amenorrhea, which could have led to an earlier diagnosis. Menstrual disorders, such as primary amenorrhea, can be associated with many systemic diseases; however, reports have indicated that in primary hypothyroidism, the increase of the thyrotropin-releasing hormone (TRH) stimulates not only the pituitary thyrotrophs, but also, to a lesser extent, the lactotrophs. In addition, in this disease, the pituitary cells have reduced sensitivity to the inhibitory effects of dopamine. Consequently, a small to moderate increase in the levels of prolactin is common in primary hypothyroidism. 13 In the present case, the hyperprolactinemia was much more pronounced than expected, which led to the magnetic resonance imaging of the sella turcica to detect prolactinoma. However, 2 months after the initiation of levothyroxine for the treatment of hypothyroidism, the prolactin levels normalized (8.13 ng/mL) without the use of specific medications for hyperprolactinemia. This outcome confirms the causal relationship between hypothyroidism and hyperprolactinemia. Although rare, there are reports in the literature of prominent hyperprolactinemia secondary to primary hypothyroidism. Ansari et al (2016) 13 reported a case of PGA-II with very high concentrations of prolactin (3,234 mIU/L) that were secondary to primary hypothyroidism. Numerous similar clinical cases have also been published, but with reportedly lower prolactin levels (below 100 ng/ml). 14, 15 Vitiligo is relatively common (prevalence of 0.5-2.0% of the general population), but its pathogenesis is not fully understood. Autoimmunity as an etiological cause has been suggested because of the frequent association with other autoimmune diseases, with autoimmune thyroid disease present in 14 to 34% of vitiligo cases. In other diseases of autoimmune etiology, such as diabetes mellitus, adrenal insufficiency, systemic lupus erythematosus, alopecia areata, pernicious anemia, and myasthenia gravis, vitiligo has been associated with varying frequencies. 16 In addition, other factors that corroborate the hypothesis of the autoimmunity pathogenesis of vitiligo are the presence of anti-melanocyte antibodies and a favorable response to immunosuppressive therapy. 17 Thus, clinically evident autoimmune diseases, such as vitiligo, can be considered clinical markers of the disease in its manifested form (not yet diagnosed) or latent form (only with positive autoantibodies), which may develop over time.
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Conclusion
The present clinical case emphasizes the need for earlier clinical recognition of PGA-II and possible autoimmune disease associations. Clinical markers, such as vitiligo, skin hyperpigmentation, and amenorrhea associated with galactorrhea, may aid in the earlier diagnosis of PGA-II. Although rare, the PGAs directly affect the quality of life and survival of diagnosed patients. The present case highlights the need for standardized protocols for the diagnosis and treatment of autoimmune diseases, which will reduce the morbidity and mortality associated with these syndromes. As a follow-up proposal for PGA-II patients, the authors suggest regular visits every 6 months to follow-up the already diagnosed diseases as well as for screening of other autoimmune conditions that may arise and that were described in this article as more commonly associated with PGA-II. In addition, the physicians should be alert at each visit to detect any signs and symptoms of suspected autoimmunity, with early referral of the patient for appropriate investigation and treatment.
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